Identification of volatile compounds from different virgin polyolefin FCMs was carried out by GC-MS with both HS-SPME and ultrasonic extraction (UE), with the aim to obtein the most amount of volatile compounds from polyolefin. Seventy compounds were identified with 90% reliability by GC-MS with NIST 14 library, most of them are NIAS.
Introduction
Polyolefin is widely used as film, tray and container etc. for food contact. Nowadays, growing concern has risen owing to the potential migration of non-intentionally added substances (NIAS) from these materials. It is quite a tedious and difficult work, however, hence different complementary techniques are necessary to cover as wider as possible range of potential migrants. Atmospheric Pressure Gas Chromatography Coupled to a Quadrupole Hyphenated to a Time of Flight (APGC-QTOF) is an emerging technique, which is of great help to elucidate volatile unknown compounds because of having the ability to keep both molecular and fragment ions of volatile compounds with high resolution mass. Using gas chromatography mass spectrometry (GC-MS) with commercially available library e.g. NIST can identify most of the volatile compounds with acceptable reliability, which in return can greatly reduce the number of peaks needed to be identified by APGC-QTOF using the same gas chromatography condition. The objective of this study is to identify as more as possible compounds employing GC-MS with NIST 14 library, with the aim to reduce qualification work when using APGC-QFOT.
Method and materials
5 polypropylenes, 3 polyethylenes, and 1 polystyrene samples were cut into small pieces seperately. For HS-SPME, 1.00 g of sample was directly extracted with a gray fiber (50/30 µm DVB/CAR/PDMS). Extraction temperature and time were 80 ºC and 15 minutes, respectively.
For ultrasonic extraction, 1.00 g of sample was put into a vial, and then 5 mL of dichloromethane was added to perform extraction in an ultrasonic machine for 1 h. The extraction was applied two times, each of which used new dichloromethane to extract as more compounds as possible. After extraction, sample concentrator was used to concentrate the extract until ca. 2 mL. Finally, the concentrate extract was injected in GC-MS. The condition of GC-MS analysis is as followed: HP-5MS (30 m x 0.25 mm diameter x 0.25 µm internal thickness) column, temperature program: 50 ºC (5 min)//10 ºC /min// 300 ºC (2 min), inject volume 1 µL with splitless mode, helium flow 1.0 mL, solvent delay 5 min, and scan mode from 40-650 amu.
Results
From the polyolefin studied, 17 compounds were identified by GC-MS with NIST 14 library with at least 90% match, most of which are NIAS (table 1). As we can see, compared to PP and PS, only very few compounds have been detected in PE. Furthermore, ultrasonic extraction resulted in much more compounds than HS-SPME Conclusion GC-MS with NIST 14 library has been employed to identify volatile compounds from 3 kinds of polyolefin in an attempt to reduce qualification work when applying APGC-QTOF to identify NIAS. Finally, 17 volatile compounds have been identified with at least 90% match, most of which are NIAS. However, at the next stage, using standards to confirm the identification as well as employing APGC-QTOF to identify the rest of peaks are necessary.
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